previous research has shown that 25% of the medical equipment and 37% of the surfaces in dental units are contaminated. 3 This highlights the increased risk of contracting nosocomial infections as a result of receiving care in a dental unit.
One strategy for preventing and controlling the spread of nosocomial infections in a hospital is the implementation
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Background P atients being treated at a healthcare facility have an increased vulnerability to hospital-acquired infections that can occur as a result of their hospital stay, their decreased immunity level, and the condition of the hospital. Such infections are also known as nosocomial infections. These infections can increase the length of the hospital stay, risk of mortality, and overall treatment costs. 1 More than 1.4 million patients receiving hospital care worldwide suffer from nosocomial infections every year. 2 The overall cleanliness of the hospital can affect the occurrence of nosocomial infections, and of awareness standards that break the chain of infection. The most effective approach for controlling the spread of infections is good hand hygiene. 1, [4] [5] [6] Previous research conducted in Africa has shown that only 21.7% of the respondents performed hand hygiene procedures before performing dental procedures. 3 This reflects the inadequate implementation of hand hygiene in a clinical setting.
According to the World Health Organization (WHO), there are various factors that influence the hand hygiene compliance among healthcare personnel, including an excessive workload, lack of time, distant or difficult to access cleaning solvents, presence of skin irritation, and healthcare worker's gender, perception, and profession. 7, 8 Other factors that influence the hand hygiene compliance are the healthcare worker's age and knowledge of the importance of good hand hygiene. 9 The aim of this research was to identify the factors that influenced the compliance to hand sanitation among the dental personnel at the outpatient dental clinic of the Dr. Cipto Mangunkusumo National General Hospital (RSCM). It was hypothesized that certain individual factors, the availability of hand sanitation facilities, and a high hand hygiene workload would significantly influence the hand sanitation compliance among the dental personnel at the outpatient clinic.
Method
A total of 50 dental personnel were involved in this study, including 36 dentists and 14 dental hygienists out of the 48 dentists and 14 dental hygienists who worked at the outpatient dental clinic. Twelve dentists were unable to participate in the study because they were on maternity or educational leave or they were stationed at an external healthcare facility (not in the RSCM). Research began after receiving ethical clearance (KE/FK/563/EC) from the Medical and Health Research Ethics Committee of the Faculty of Medicine at Gadjah Mada University. This research was conducted from July 2013 to January 2014 at the outpatient dental clinic of the RSCM, which is a center for patient referrals in Jakarta, Indonesia.
The data were obtained using a modified version of the structured questionnaire from the WHO (translated into the Indonesian language), which was used to identify the subjects' knowledge and perceptions regarding hand sanitation, the hand hygiene workloads, and the hand sanitation facilities available. The questionnaire was distributed by the primary author, and it was filled out independently by each of the respondents [ Table 1 ].
In addition, the participants' knowledge regarding hand sanitation was evaluated using a 15-point questionnaire that included questions about whether the subjects knew that the hand sanitation policy of the RSCM was based on the International Patient Safety Goals of the Joint Commission International. It also included questions regarding whether each subject had knowledge of the following: hand sanitation is used to reduce nosocomial infections; nosocomial infections can occur as a result of hospital care; patients and their families should be educated regarding their hand hygiene, facilities required for hand sanitation, and when and how to perform hand hygiene. The perception section of the questionnaire asked about the following: whether the dental personnel considered a nosocomial infection to be a risk to the patient's clinical condition; whether the effectiveness of hand sanitation is reducing nosocomial infections; if hand sanitation facilities, instructions, education, and posters affected their hand sanitation compliance; if the healthcare personnel were compliant with the hand hygiene policy; and if their compliance to hand sanitation required conscious effort. The hand hygiene workload section asked the dental personnel questions regarding the following: overtime; the number of patients treated and if it exceeded the daily quota; if there were patients who were not treated due to time constraints; whether they educated their patients regarding hand sanitation and their compliance to hand hygiene. Finally, the facilities section asked whether the hand sanitation facilities at the outpatient dental clinic were readily available and ready-to-use when required. The dental personnel used the hand rub or hand soap 2
When washing their hands using soap, running water was used 3
The dental personnel washed their hands before touching a patient 4
The dental personnel washed their hands before clean/aseptic procedures 5
The dental personnel washed their hands after a body fluid exposure risk 6
The dental personnel washed their hands after touching a patient 7
The dental personnel washed their hands after touching the patient surroundings 8
The dental personnel washed their hands using running water for 40-60 s 9
The dental personnel washed their hands using hand rub for 20-30 s 10 The dental personnel performed six of the hand hygiene steps
The dependent variable for this study was compliance, which was determined using an observation checklist with a score of 1 for using the correct method and duration and a score of 0 if the hand hygiene method and duration were incorrect. The dental personnel were considered to be compliant with the implementation of the hand sanitation procedures if the method and duration of the hand sanitation were performed correctly 100% of the time at every opportunity for hand hygiene. The dependent and independent variables of this study are described in Table 2 .
For this research, the quantitative data were analyzed using the Statistical Package for the Social Sciences (version 16.0; SPSS Inc., Chicago, IL, USA). The following analyses were conducted: 1. Univariate analysis: Individual analyses of the independent and dependent variables using a frequency distribution table 2. Bivariate analysis: Correlations between dependent and independent variables using a Chi-square analysis with a confidence interval of 95% (P < 0.05) 3. Multivariate analysis: Post hoc analysis that identified the associations between the dependent and independent variables using a logistic regression analysis with a confidence interval of 95% (P < 0.05).
Result

Respondent characteristics
Fifty subjects were involved in this research, including nine males and 41 females. A total of 58% of the respondents were 18-40 years old, while the remaining were older than 40 years old. The profession distribution among the respondents was as follows: 72% were dentists and 28% were dental hygienists.
Univariate analysis
The distribution of the respondents' knowledge and perceptions regarding hand sanitation, their professions, the hand sanitation facilities, the hand sanitation workload, and their compliance to hand sanitation is shown in Table 3 .
Bivariate analysis
To identify the relationships between the independent variables (knowledge, perception, profession, hand sanitation facilities, and hand sanitation workload) and the dental personnel's compliance to hand sanitation, a Chi-square test with a significance level of 95% was used. Table 4 shows the results of the bivariate analysis.
The risk ratio for the relationship between the knowledge and the compliance with hand sanitation 
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Based on a 10-point questionnaire:
a. Favorable questions: Agree=3, neutral=2, disagree=1
b. Unfavorable questions: Agree=1, neutral=2, disagree=3 was 3.7, which showed that the level of accuracy was poor, with a significance level of P > 0.05. Moreover, the risk ratio for the relationship between the profession and the compliance with hand sanitation was 1.94. The confidence interval indicated a higher level of precision; however, the dentists were not found to be more compliant to the hand hygiene principles than the dental hygienists (P > 0.05). In contrast, the risk ratio for the relationship between the personnel's perceptions and the compliance with hand sanitation was 12.3. The P value obtained was <0.05, which showed that the personnel with good perceptions had tendencies toward being compliant to implementing the hand hygiene principles, although the degree of the increase in the compliance could not be determined due to the wide 95% confidence interval of 1.77-85.41. This weakness may have been the result of the small sample size.
The statistical analysis revealed that the availability of the hand sanitation facilities influenced the compliance with hand sanitation (P < 0.05) although the difference in the degree of the compliance could not be determined due to the wide confidence interval of 1.6-78.5. Similarly, the hand hygiene workload did not influence the compliance with hand sanitation as shown by the wide confidence interval with a P > 0.05. In addition, the risk ratio analysis showed that the personnel with high hand hygiene workloads were 3.4 times more compliant to the hand sanitation principles than those with average workloads.
Multivariate analysis
To identify the individual factors that affected the compliance with hand sanitation the most (the availability of the hand sanitation facilities and the hand sanitation workload) in the implementation of the hand sanitation principles at the dental clinic, a logistic regression test with a significance level of 95% was used. Five variables were analyzed regarding their relationships to the compliance with hand sanitation, including the variables with P < 0.25 in the bivariate analysis. The logistic regression analysis identified the variables among the individual factors (knowledge, perception, and profession), the availability of hand sanitation facilities, and the hand hygiene workload that affected the implementation of the hand sanitation principles the most [ Table 5 ]. The statistical analysis revealed that the profession, hand hygiene workload, and knowledge regarding hand hygiene did not influence the subjects' compliance with the hand sanitation procedures. In contrast, the perceptions regarding hand sanitation and the availability of the hand sanitation facilities affected the compliance with the hand sanitation procedures. These results are similar to those obtained in the bivariate analysis, which strengthens the relationships between these two factors and the compliance to hand sanitation among the dental personnel.
Discussion
This study reveals that 82% of the respondents had a good knowledge of hand sanitation, 58% had a good perception of hand sanitation, 70% had a high hand sanitation workload, and 60% of the facilities exhibited high standards. Overall, the compliance to the hand sanitation procedures among the dental personnel at the outpatient dental clinic at the RSCM was only 36%. When compared to the results of studies conducted in other countries, where only 21.7% of the clinicians washed their hands before performing procedures, this result was relatively higher. 3 However, when considering the fact that the nosocomial infection risk increases significantly with noncompliance to hand hygiene procedures, the dentists and dental hygienists still need to improve their hand washing compliance. 7 The level of knowledge regarding hand sanitation among the dental personnel was lower in this study by approximately 4% when compared to previous research. 3 This difference may not be significant, but it does reveal a disparity because the knowledge regarding hand sanitation was lower at the RSCM, while the level of implementation was higher. This is supported by the study results showing that the knowledge of the dental personnel did not influence their compliance to the hand sanitation procedures. Similarly, the healthcare personnel's professions (dentist or dental hygienist) were not related to their hand sanitation compliance. This shows that the factors that influence the hand sanitation compliance are not limited to individuals from one profession; therefore, they may be generalized among all of the healthcare workers at the outpatient dental clinic. In addition, any recommendations and methods for improving compliance may be implemented among all of the personnel at the clinic. However, further research involving other outpatient clinics at the RSCM and in other hospitals is required to identify whether similar results are found prior to implementing any hospital-wide approach for improving the hand sanitation compliance. Another factor that did not influence the compliance to hand sanitation was the hand sanitation workload; therefore, any resources for hand sanitation compliance improvements should be applied to the other influential factors.
Two of the most influential factors for the hand hygiene compliance at the outpatient dental clinic at the RSCM were the healthcare personnel's perceptions and the availability of the hand hygiene facilities. However, previous studies have shown contrasting results in which the hand hygiene perception did not influence the hand hygiene implementation. 10 Various factors may be responsible for this difference, including the different locations in which the studies were conducted; for example, previous studies included the entire healthcare facility, while this study was limited to the outpatient dental clinic. Moreover, this difference highlights the fact that hand hygiene compliance may be influenced by different factors in each department of a healthcare facility. As a result, it is recommended that a hospital-wide study be done before the implementation of any improvement strategies. However, an approach to improve the perception of healthcare personnel at the outpatient dental clinic of the RSCM can be implemented to increase the clinic's compliance to the hand hygiene practices.
One factor that influenced the hand sanitation compliance was the availability of the hand sanitation facilities. This is a clear result because if facilities do not fulfill the required standards, hand sanitation Table 5 : Logistic regression analysis of the independent variables: knowledge, perception, profession, and hand sanitation facilities and workload; and its effects on hand hygiene compliance among the personnel (dentists and dental hygienists) at the dental clinic procedures cannot be effectively implemented. Similar results have also been seen in previous studies. 3, 11 Therefore, to reduce the occurrence of nosocomial infections, one strategy that can be implemented to improve the hand sanitation compliance must be conducted by the hospital management, who can ensure that hand sanitation facilities are readily available and ready-to-use.
Conclusion
Investigating the various factors that influence hand sanitation compliance helps to identify the underlying issues that need to be resolved. These factors may vary between healthcare facilities; therefore, the results from specific studies can provide areas of improvement that must be investigated, but they may not necessarily be generalized to all healthcare facilities. In this study, the perceptions of the dental personnel regarding hand sanitation and the availability of the hand sanitation facilities were two factors that significantly influenced the compliance with the hand sanitation procedures. Therefore, some interventions can be focused on the hospital management to ensure the availability of the hand sanitation facilities. Moreover, interventions directed at influencing the perceptions of the dental personnel may help to improve their compliance to the hand sanitation procedures.
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